Ultrastructure of the approximately 26S complex containing the approximately 20S cylinder particle (multicatalytic proteinase/proteasome).
We have isolated a large protein complex of approximately 26S from Xenopus laevis oocytes and eggs which is composed of the approximately 20S cylinder particle (multicatalytic proteinase/proteasome) and additional proteinaceous components. In its polypeptide composition and sedimentation coefficient this approximately 26S complex closely resembles the 26S ubiquitin-dependent protease, a high molecular weight multienzyme complex recently described in the literature. Specific antibodies directed against a single subunit of the approximately 20S cylinder particle retain, on affinity columns, the large approximately 26S complex, and on sucrose gradients up to approximately 50% of the approximately 20S cylinder particles present in oocyte extracts sedimented with approximately 26S, suggesting that a large proportion of the approximately 20S particles exists in the cell as a component of the approximately 26S complex. Electron microscopy reveals the approximately 26S complex to be a symmetrical elongated macromolecular assembly of at least three protein particles. The central core of the complex is formed by the approximately 20S cylinder particle to which two other large components are attached at the ends, yielding a dumbbell-shaped complex of approximately 40 nm in length. Dissociation of the approximately 26S complexes releases in addition to approximately 20S cylinder particles a novel type of a disc-shaped particle of approximately 15 nm diameter which may represent the attached components or subcomplexes of them. Based on its structural and biochemical properties we postulate that the approximately 26S complex identified here is identical to the ubiquitin-dependent protease.